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Description [Ouxcanxe mao6perennsi):

Mmmmmnoﬁmpwmmwpa&rmm.ammoxm&u
BOCCTAHOR/TEHMST NePMETHTHOCTH 05CAHBIX KUIOHH.

VopecTen CIoco$ BOCCTRHOWICHMS [EPMETHUIEOCTH oOCOMHELIX KOJIOHH, EFUDOYAOUEE COYCK KOTOHHE
BAaCOCHO-KOMUPecoopEbLX TpyS (HKT) mHMye wTeppasia HApYTUCHERA obcagHOR EONCHALI, JaKAYHBAHNC
mmmpmpaaﬂTmmpmumﬁmmmmmm(Tmc
PACUCTHOIO YPOHHA TAMIOHAPYXIIEr0 PacTSopa B CKBAXHEHE, DPORAIIBADIC TAMIOHRPYIOWEro pacTeopa
22 ofcayRyI0 KOICHHY IpH 3aKPHITOM 32TpytHoM OpocTpancTae (1),

HeQoCTATRA aHAIora JAX/IOYANTCH B TOM, WTO, BO-ICPELIX, [PORABKA TAMIOHMPYIOMICIO PacToopa B
SERQIVEEDC DPOCTPARCTEO BOGMONHA TO/ILKO DO BHICOKIN HI6LITOTHLIN ARCHACM, YTO Be6e30IacR0 y1st
OE/IOCTHOCTM OCTWILEOR WaCTR OGCAHOR XOIOHHLI, BO-BTOPHIX H3-34 YCHA0WHOCTH TRMIIOHMPYIOTCEX
MaTepHAIOs PE3YNILTATHEHOCTS CIICPAIGANA He IpeBbInacT 50%. :

Hawfanee Gomuoms X Folpereromo N0 TCXHEWECKOR CYOIHOCTR AIUICTCA CTIoco$ YCTAHOBRNM IUIACTBPA B
EHTCPDWTE HETCPCMCTUNMHOCTH 06Ca(B0il EWIOHEL OYTOM KCPCEPLITHA J0ELI HUMCPMTTHIHOCTE HOHYTPE
INACTLPOM 13 METWUINRECKOR TPYGEd € TIOC/TEYIOUAM €€ PACIIAPCHACM 33 CUET COQRRHEA MI0LITOURIIO
Raxncamn (2.

HeocTaTux M3BCCTEONO cuocofa 38XNOYACTCA B TOM, WTO IDIACTLIDL HLIWIHCH MO MCTRUIA, & 9T0 He
mmmmnwmnmmmnowoixwm

Saawa 3aKMOYALTCS B MOBLINIEHAE SPSEETHESOCTE PEMOHTHO-MOUIICHHLI PRfoT UK OHOBPOUCHROM
CEMOECHIR TPYROSATPAT. -

MocTaRNeHHASA 3ARAYA IOCTATALTCS TOM, YTO B C120000¢, EX/DOANIICM ICPCEPHITHE S0BLI HEMNCPMCTRIHOCTH
OSCANHLIX XWIGHH FOHYTPE IUIACTHPOM, PHIWIMCHHLDS B pEc Acdopaaspycsoli TpyGut, pacmmpemsc
IDISCTHIPA D0 Beell JyTMEe IYyTeM CO3NEHMS POGHITOYHONG RAWICHAA, B E&TCTHC edopaupyemol TPpyGri
BCNO/IL3YT TPySy B3 TCPMOWIACTANHITG MATCPREAIA, a M36LITOUHOE [AWICHAE COA0T 3a CHeT
PaCcCIIEpeHEST CAMOPASCIPCBAMICIOCH M PACUINPSIOWICIOCH MATCPHAa, KOTOPLIM SADUGLIOT Tpyfy B3
TCPMOIUIACTHWHOMD MATCPRANA OCPG DIEPCKPHLITHEM J0EB BEMCPMCTHYHOCTY obcajgoi KRooaHnt. B xadocToe
TEPMOITIACTANHONO MATEPUANA MCTNIL3YT DWIHITIIEH, @ B KaWeCTDe CAMOPAadOrPEBROIETOCS M
mwmwawm-mmwmmnww.

CHI'B npsMessnoT, r71a8em04 06padeM, NP PaSPYIICHEN OPOWHLIX XPYIIREX MaTCRUATIOD (CRATLEBIE DOpOftbi),
CoTOEEBIX B MEICO0BCTOHEBIX MOOTAN, KAMCHALIX KIQIOK, U1 [OGLIME OPEPORSMrY Eaam. OH
mpercTeRseT cofoll MOPOMXOOSPAsHLl BeropOWM M HEEGPLIBOOTRCHLIE MATepHWI, Aapmguk ¢ Bofol
wm@ﬂﬂ).t@mmpmn%ﬁemo@nmmwm
osecy), XoTopast, SyIyuE SaIATA B nmyp, CRUIARELUR B 06LORTE, DYYICAAIIEM PaSPYINetno, ¢ TCUCHHEN
BPOMCHE CXBARTHIBOCTCH, THCPJICCT, OHODPEMCHEO YDUINIABASCH B 00baxe. VBo/maenme 06bena - CJIeRCTEe
IYIPATEOMR KOMNOHCHTOB, BXOQINEX B coctas CHI'E, NpUpogaT X padETsio B Umype IUjpaTaaoHIcre
pawtenms (Gontee 40 MITa). [lon OcficTsrod MEAPATANBOHHOIC [AWICHAST B Tl 06bexTa PasBUBANTCH
BRUPSFIKCHRS, TPRBEOJUIIHE K ¢0 paspymesmo (3]

Eom cycnemsmo CUI'B samrrs 8 TpyGy D TCPMOIIACTHUHONG MATepHAsIa, TO €CTh MO MaTcphana,
POOMATGRIOIEroCS P DArPEBalEN, JACPMETHIHPOBATS KOHIRH, TO Weped 1,6 G HauBeTCH peakipst ©
BUI{eICHEM TSUIA B pactmapames CUI'B. Tana Bee/BieTC QOCTATOW0, uTobB1 pasorpeTs TPySy Ao 110 -
120°C, & 910 BLlNe TOMIIPATYPLI, OpEl KOTCPOR, BAUpMMEp, DWIESTIICH PalMSIYRLTCH XK NPOSIIECT
DOBLUNICHAYI TeEywcTh. TpySa ypomqmBacTeR fAxaMcerpe 6cd paspymesusn, = B oIysae cc
DPCOPApRTCILENIY COYCKA B CKPANMEHY D OJ08Y HCICPMCTEYHOCTH ofCcAipiof KWICHELI G BATATOM
OPIDXIEMRCTCR K 06CAENE XO/I0EHE, TEPMOIIACTHYHbIL MATCPRATI HNPONHKACT B COMIY VI TPEUMHY K Docie
ORCHUAHES PCAKIUHE M HOPMADISAIAN TOMICPATYPH! IATDCPACEBACT M 0GOCHCUNBACT HARCIKHYO MOS0
NOBPCIIICHMIA B 06CAIHON KaIoHNE.

Mpmucp pearmamm. MMpgrowionems, 1o Ba ry6ee 400 M SKCINTYATAIEONHAS EUIOHEA [IAMETPOM 146 M
€ TOIINEIR CTEROX 8 MM KMPCT TPCIIXHY MRPAHOZ 2 MM M FUTREOR 2 M.

BepyT NUIRTWICHOBYI0 TPyly UIMHOR 4 M C BapyMHLDM ANIMCTPOM Ba 2 MM MCHHIIC BEYTPCHHETO
JmaseTpa 06caBoft KONOHRN B EHTCPBANE HCICpMCTMYHOCTH (7.¢. 128 M) B Tommpaeodl cTenox 6 - 8 e
3arsymanT HEAOMRA Komeq TpyS. MoToRAT cycnammo CHIB, s 9aro GepyT 100 xr nopomsa m 90 i’
TEXEIILCKOR BOILL. CyCTeaann 3a/IMBawT B INRITIICROEYI0 TPYGY. FepMeTROMpYOT BepXIust XoHey TPYS &
Ha Eorosnre HKT woma Tpocwxe Tpy(ly COycxaoT 8 30HY HENCPMCTHRHOCTH 06CaquRofi KOJIOHHEL

Yepeo 1.6 4 HaWMHACTCS peaxipii M OPOMCXOIMT Padalped M padfAyBaHRe DWIISTWICROBoH TPySni BILIOTH
UL COUPMEOCHOBCHEA Co CTeaxamm ofcamd RancHELI. Banee Toro, nockamxy satepman TPySb
PaSMSIr<eH, OH IPOHMKACT M B TPCUHY, TAKIDL o6pargu AOTWTHATELILHO 6¢ NEPMETHONDYET.
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nwlcnxmpamm.xmpmnpmumo,s-).omumxmyéctmmamxoe B3 4 -5
BOCCTEHORIICHAMST TeMIEPATyphli M 3AaTBCD/ICBARMSA DOWTESTWIcRoBoR TPyOH. 3aTem xanosHy HKT mma
TPoCHK, HA EOTOPLIX IMIACTHLIPh OLUT CHOYymEH B CKPANNEY. NOJERMAOT HA DOBCPXHOCTL. B cxpamomy
crycEan T KOIoHHY SypRILELIX TPYS ¢ MANCraSapRTHLIM TYPGOSYpoM, ANOTOM WIH $peaod X paslypmmaxT
TCPNETEDRPYICUEE YUTH B CONCPAIMOC NOIIITWICHOBoR TPySht. KanomHy Gypmunamix TpyS DOJEMMADT.
Mp FUTT OTIp y o6cappeoil KosIoHHL COTVIACHO NCHCTHYIOUTIM ABCTPYKIGIDA.

&

NpcIoyIQecTea TPFYIAresMoro TCA HA TOM, W0 Oobpexgcmme n obScagmolt xonomme
MOWIRpPYeTCR Gostee Haj{eZXHO 34 CHCT IMPOEMKHOBCHNS MATCPAANA IVIACTHIPA B CHANY WK Tpeusy. K ToMy
K¢ IUIACTHPDb B3 CRETETHYECKON0 MAaTCpHANIa RWINoBCRHEE, TAX KaX He IOJBCP2EcH KOPPOOMH. -

Vicroumyvxm wadopuargma: 1. Enamcema B.A., YuerGace B.I. Copasomymx MacTepa N0 KaIETRILHOMY
pesoRTy cxpaxma. M., Hexppa, 1988, ¢.163.

2. ABTopcroe caicTeILCTBO N 1601330, CCCP, xi1. E 21 B 29/10, 1990 - nporoTsm.

3. VIBCTPYKIES 10 DPHMCHONOO CMOCH HIBECTXOBOR Jy1a ropHbiX B GypoBulx paSor (CHMTE). Maj. AO
"CrpaitsaTepramt”, 7 c. ) .
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Claims [©opuyna m3o6perenus]:

1. Cnocof BOOCCTAROBMCHES TICPMETHIHOCTH ofCagHLIX SWIOHH, BUDDGACUA TPCXphiTHC DUHbI
memﬂp&.mnmenwmm.npw
NACTHIPA Do Beefl UTHRE DyTeM COARAHDT MDCHLITOUHITO JARNCHRHA, OT/IUUCIEACT TeM, YT0 B KAWCTHe
ARedopammpyesoR TPyOht BCROTEIYOT TPySy E3 TEpMOIIACTEWHOTO MATCPHATA, & EI0LITOWNOC JARTICHAC
COOMIAIT 34 CUCT PACUIMPCHAR CAMOPADOTPCBANUNTOCH X CAMODACHINDSIOIICIOCH MATCPHNIA, KOTOPLIM
ANWTHSIOT TPYSY H3 TCPMOTACTHTHOTO MATCPHANA TEPE)] OEPEKPLITHEM 30HL! HEPEPMETUIHOCTH obcagaoR
KQTOHHBL.

zWMmu.l.mmmmnnammmmmmmam&m
NAMRYTWIICH.

3.MMmlnzwmmmmmaanmwwn
mwmamCﬂSmmmwx@mm&n
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Drawing(s) [Ueprexn):

Xapaxrepucruka CUIG
Xapaxrepuctnka N © 3HaveHue
1. Bogo-cmecesoe 0THOLWEHHUE CYyCNeH3uH 0.3
2. PacxoA nopowwka Ha 1 u* o6bema, T 1,8
3. PacTexaeMocTb no koHycy AsHUU, cm 20,0
4. MnoTHOCTL CycneHauu, ricm 1.8
5. Bpemn Havyana peaxuvy rmapataunu npu
Temnepatype 20-25°C, MuH ) oxono 90
6. Temnepatypa camopa3orpeBaHms, °C A Gonee 100
7. Cuyennexue xamug ¢ Tpy6oi, MNa 5.0
8. ConpatunsneHne kaMHa GuabTpaunn oL, MNa 6onee 60,0
9. lasneHune npu pacwmperun, MMa A0 45,0
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Description:

This invention is in the area of insulation repair, i.e., it is related to the methods of
recovery of air tightness of casing strings.

There is a known method of recovery of the air tightness of casing strings which includes
lowering of a string of pump-compressor pipes below the interval of disturbance of the -
casing string, injection of plugging solution into the pump-compressor pipe while the
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the
reference level of the plugging solution in the drill hole, and forcing the plugging solution
beyond the casmg string while the space beyond the pipe is closed [1].

The deficiencies of the analogous method lay in the fact that, firstly, the plugging
solution can be forced into the space beyond the string is possible only under high excess
pressure which is not safe for the integrity of the remaining portion of the casing string
and, secondly, due to the shrinkage of the plugging materials the efficiency of the
operations does not exceed 50%.

Closest to the invention with respect to its technical merit is the method of installation of
a patch at the interval of the casing string lacking in air tightness by means of covering
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed
by the expansion of that pipe by means of the creation of excess pressure [2].

The deficiency of the known method lies in the fact that the patch is made of metal,
which does not allow the patch material to crush into the air hole or crack in the casing
string.

Our task is to increase the efficiency of insulation repair while simultaneously reducing
labor input. )

This task is achieved by means of the following: in the method including coverage of the
zone of disturbed tightness in the casing strings from the inside by a patch made in the
form of a deformable pipe and expansion of the patch along the entire length by means of
creating excess pressure, the deformable pipe used is made of thermoplastic material and
the excess pressure is created by means of the expansion of the self-heating and
self-expanding material with which the thermoplastic pipe is filled prior to the covering
of the zone of disturbed tightness in the casing string. Polyethylene is used as
thermoplastic material, while limestone mixture of mining and drilling operations is used
as a self-heating and self-expanding material.

Limestone mixture for mining and drilling operations is applied mainly for the demolition
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock

layers, and for the mining of natural rock. It is a powdery non-inflammable and
non-explosive material, which has an alkaline reaction with water (pH 12). When the
powdered limestone mixture of mining and drilling operations is mixed with water, a
suspension (work mixture) is obtained which, sometime after being poured into the
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borehole in the object that is subject to demolition, sets and hardens while expanding its
volume. The volume expansion is the result of hydration of the components of the
limestone mixture for mining and drilling operations and leads to the development of
hydration pressure in the borehole (more than 40MPa). The effect of the hydration
pressure in the body of the object is the development of strains that lead to the object’s
demolition [3).

If the suspension of the limestone mixture for mining and drilling operations is poured
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and
the ends are sealed, after 1 % hours a reaction of heat generation and expansion of the
limestone mixture for mining and drilling operations will begin. The heat generated is
sufficient to heat the pipe to 110 — 120 degrees C, which is above the temperature at
which, for example, polyethylene softens and exhibits increased viscosity. The pipe
expands in diameter without being damaged and, if it has been previously suspended into
the dnill hole in the area of disturbed tightness of the casing string, it presses itself tightly
against the casing string, the thermoplastic material permeates into the flaw or crack and,
after the reaction is ended and the temperature reaches normal level, it hardens and
provides secure insulation of the damages in the casing string.

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string
‘with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide
2 mm and long 2 m.

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm)
and thickness of the walls of 6 — 8 mm. Plug the lower end of the pipes. Prepare a
suspension of limestone mixture for mining and drilling operations, for which take 100
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe.
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of
the casing string by means of a string of pump-compressor pipes or cable.

One and a half hours later, a reaction begins and the polyethylene pipe is heated and
expands until it touches the walls of the casing string. In addition, since the material of -
the pipe is softened, it also permeates into the crack and in this manner it seals it
additionally. '

After the reaction, which takes from Y to 1 hour, is over, the drill hole is left undisturbed
for 4 -5 hours for the purpose of restoring its temperature and hardening of the
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of
which the patch had been lowered into the drill hole, is pulled to the surface. A string of
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The
string of drilling pipes is then lifted. The casing string is then molded in accordance with
the instructions in effect.
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The advantages of the proposed method are based on the fact that the damage in the
casing string is isolated more reliably by means of the permeation of the patching
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does
not corrode. : '

References:

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin
[Manual for Major Repair of Drill Holes), Moscow: Nedra, 1985, p. 163. '

2. Copyright Certificate No. 1601330, USSR, CL. E 21 B 29/1u, 1990 - prototype.
3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for

the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy
Publishers, v. 7. ' ' -
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Claims:

1. Method of recovery of the air tightness of casing string, which includes coverage of the
zone of disturbed tightness from the inside by a patch made in the form of a deformable
pipe and the expansion of the patch along the whole length by means of creating excess
pressurc, which is characterized by the use of a deformable pipe made of thermoplastic
material and by the creation of excess pressure by means of expansion of self-heating and
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage
of the zone of disturbed air tightness of the casing string.

2. Method under Item 1, which is characterized by the fact that polyethylene is used as
thermoplastic material.

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture
for mining and drilling operations is used as self-heating and self-expanding material.
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